Inactivation of RAD52 aggravates RAD54 defects in mice but not in Schizosaccharomyces pombe.
RAD52 and RAD54 genes from Saccharomyces cerevisiae are required for double-strand break repair through homologous recombination and show epistatic interactions i.e., single and double mutant strains are equally sensitive to DNA damaging agents. In here we combined mutations in RAD52 and RAD54 homologs in Schizosaccharomyces pombe and mice. The analysis of mutant strains in S. pombe demonstrated nearly identical sensitivities of rhp54, rad22A and rad22B double and triple mutants to X-rays, cis-diamminedichloroplatinum and hydroxyurea. In this respect, the fission yeast homologs of RAD54 and RAD52 closely resemble their counterparts in S. cerevisiae. To verify if inactivation of RAD52 affects the DNA damage sensitivities of RAD54 deficient mice, several endpoints were studied in double mutant mice and in bone marrow cells derived from these animals. Haemopoietic depression in bone marrow and the formation of micronuclei after in vivo exposure to mitomycine C (MMC) was not increased in either single or double mutant mice in comparison to wildtype animals. The induction of sister chromatid exchanges in splenocytes was slightly reduced in the RAD54 mutant. A similar reduction was detected in the double mutant. However, a deficiency of RAD52 exacerbates the MMC survival of RAD54 mutant mice and also has a distinct effect on the survival of bone marrow cells after exposure to ionizing radiation. These findings may be explained by additive defects in HR in the double mutant but may also indicate a more prominent role for single-strand annealing in the absence of Rad54.